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The.-preseit iriventioirelates fo an inductance 
type,.pick-off which develops an electrical signal 
in response fo the relative displacement of one 
member with:another.. 
An object of out present invention is fo provide 
a novel inductance type pick-off in which the 
signal.voltagê output is linear with respect fo the 
angular displacement of a member from a zero 
or nul1 position. 
A urttie. object of this invention is to provide 
a pick-off.of the character indicated in which 
thë,phase of the signal voltage developed is re- 
sponsive .fo the.direction of angular displacement 
of a.member.from ifs null or zero position. 
Another  ObJect of the-present invention is fo 
provide an inductance type pick-off of the char 
acier indicated in which a lóW excitation voltage 
is usedfo irovidé a relatively high signal voltage 
output.. 
Stfll another object of this invention is to pro- 
vidè a. pick-off of the character indicated which 
shall consist of few and simple parts, relatively 
inexpensiYè to manufacture, bave a large variety 
of application, which shall be positive and accu- 
rate in ifs operation and yet be practical and 
efficient fo a high degree in use. 
Other objects of this invention will in part be 
obvious and in part hereinafter pointed out. 
In the accompanying drawings forming a par 
of this specification in which two illustrative em 
bodiments of out invention are fllustrated, 
Fig. 1 is a plan view of the novel inàuctance. 
type pick-off, - 
Fig. 2 is a plan vlew of an armature of the sec 
ond embodiment of this invention, Whfle 
Fig: 3 is a graph showing the signal voltage 
output of both embodiments of the invention 
plotted against angular disPlacement of the 
armature. 
l%eferring row in detafl fo Fig. I of the draw- 
ings ii which the flrst embodiment of out inven- 
tion is illustrated, the numeral |0 designates out 
novel inductance.tYpe pick-off. The pick-off is 
fixed ithiri an annuler case $ | provided with a 
flange |2 et the botfom edge thereof; the bottom 
wall | Of the .case being provided with two elon- 
gated slots | for adjustably mounting the unit. 
as Will hereinafter more fully appear. 
Fixed within Lhe case |$ is an annuler cote 
stracture $ 6 ruade up of a plurality of laminations 
of permeable material (hOt shown), the lamine- 
tions being formed with inwardly extending 
radial legs 8,  and 2 terminating in aïcuate 
edges  |. The legs |8 of the stacked laminations 
forming the pole 23 are considerably wider than 
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" the legs la and-2O formilg the poles 14 .and..I,; 
" respectively  The arcuate sections !8 and'2$ of 
the cote 8 intercopnectina the 'po]es 18, 2 and  
2 are of the saine width as the poles 24 and 2§. ' 
 Wound about the pole 2 is an excitati0n c0il «. 
.9 which is adapted fo be connected across, a 
source of alternatingcurrent. Wound about the - 
poles 24 and  are twosecondary cofls | and , 
respectively; said coils beingconnected in serles 
10 opposed relation by thecoi ends 8 and  con- 
nected fo a commonlead $,L The opposite ends: 
(hOt shown) of the two cofls form thè output of ' 
tle devicei : 
An armature . is provided for the pickoff 
15 ruade of stacked laminations of highly pm:meable 
material (not sh0wn). The armatl/re is adapted 
fo be fixed fo a Shaft a, he angular displacement 
of which is fo be indicated. ït will be noted that- 
the armature @a is of elongated constructior, the 
20 ends .being grcuate fo provide a small air gap 
between thepoles while the sides are straight and 
parallel. The width measured between the 
parallel sides is approximately equal fo the width 
of the pole piece 2. 
25 Viththe armature in the null position shown 
in Fig 1 the armature opposes the entire arcuatë 
faces $ of poles 23, 4, 5. When the excittion 
cofl $0 is connected across a suitable sourcë of 
a!ternating, cugrent, the magnetic flux lines- 
0 created by the alternating current in the excite-  
tion coil will pass thr0ugh .the armature 8 nd 
divide equally between the poles 2' and 2§. Since 
the fluxlinkagesin both secondary pole pieces 
are equal, the voltages induced in each Of the 
35 secondary cofis $ and  will be equal. The two 
coils being co'.]nected in series opposed relation, 
the two equal volta,ges induced in the sec0ndarY 
coils will cancel each other so that no Signal volt- 
age wi!] appear in the output of the device. ' 
40 AngulardispIacement of the shaft  will dis- 
place the àrmatuîe 8 relative o the poles ,  
and  and the area of the armature.oppoSing 
the arcuate fa.ce 21 of pole 28 and of one pole 4 
or 25 will decrease and -the area of the armature  
OE5 opposing the arcuate face 21 of the other pole  or X5 wfll remain Constant. With the displace- 
racntof the armature, the reluctance of the mag- 
netic circuits described wfll be varied so that the 
voltage in one secondary winding will be greater 
50 than the voltage developed in the other secondary 
winding. The two coils $$ and 2 will thuspro- 
vide a voltage output which is the algebraic sure 
of the voltage indueed in tbe respective cofls. 
The signal voltage obtaLued wfll w.ry in ampli- 
tude in accordance with he dgree of ngular 
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disp!acement of the armature from its zero or 
null position, while the phase of the signal voltage 
wfll be dependent upon the direction of angular 
displacement of the armature from 
position. 
In Fig. S the curve designated A ls character- 
lstic of the voltage output of the pick-off shown 
in Fig. 1. If will be noted that the response oî 
the device is linear to approximately 7 ° of an- 
guiar displacement at which point the curve 
makes a sharp bond and is again linear but at 
a different slope than the lower portion of the 
curve. 
To provide a lineai iesponie of the device over 
the range of 15 ° displacement on either side of 
the null position, the armature 40 illustrated in 
Fig. 2 is provided. The armature 40 differs 
from the armature 33 of Fig. I in that additional 
ferrous material is placed in the magnetic cir- 
cuit of the device, the additional matelial tak- 
ing the form of two arcuate sections 
on the heretofore parallel sides of the armature. 
The arcuate sections 4! and 42 now ïorming a 
part of the armature are such that the cross- 
sectional areas thereof are equal to the cross- 
sectional areas of the pole pieces 24 and 23 and 
the arcuate sections 20 and 29 of the cote 
By providing two equal low reluctance paths 
for the magnetic flux, the output characteristic 
of the device becomes linear throughout its 
tire range as shown by the curve B of Fig. 3. 
It wfll be noted that the output of 0ick-off using 
an armature of the character illustrated in Fig. 
2 is aP0roximately one volt per degree of angu- 
lar displacement. 
In order that a null position of the armature 
may be obtained when the armature is flxed 
to a rotatable shaft, the slots J4 in the bottom 
waHof the case .! ! provide the necessary means 
for adjusting the relative position of the pri- 
mary and secondary poles wlth respect to the 
armature 
It wIH thus be seen that there Is provided an 
inductance type pick-oi in which the several 
obects of this invention are achieved and which 
is well adapted fo meet the conditions of prac- 
tical use. 
As various embodiments might be made of the 
above invention, and as various chanes miht 
be ruade in the embodiments above set forth, 
it will be understood that all marrer herein set 
forth, or shown in the accompanying drawins 
is to be interpreted as illustrative and hot in 
a limitlng sense. 
Having thus described out invention, we claire 
as new and desire fo secure by Letters Patent: 
1. A pick-off comprising an annular magnetic 
Cote, three inwardly extending radial ls on 
said cote, two of said legs having the saine 
cross-sectional area and smaller than the cross- 
sectional area of the third leg; a coil wound 
about each cote, the coils about the smaller 
legs being connected in series opposed relation, 
the third coil being adaPted to be connected 
across a source of alternating crrent: and an 
elongated armature of permeable material 
tatable within the cote and shaped and arranged 
so that upon rotation of said armatm'e the area 
of said armature opposing one of said two legs 
decreases and the area of said armature oppos- 
ing the other of said two legs remains constoEnt, 
thereby producing a signal responsive to the an 
gular displacement of the armature by changing 
the reluctance of the magnetic circuit inter- 
connecting said radial legs. 
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2. A pick-off comprisins an annular manetic 
cote, three inwardly extendins radial less on 
aid cote, two of sald legs havins the same 
cross-sectional area and smaller than the cross- 
 sectional area of the third leg; a coil wound 
about each cote, the coils abiut the smaller legs 
being connected in serles opposed relation» the 
third coil being adapted fo be connected across 
a source oï alternating current; and an arma- 
]o ture of permeable material having an effective 
cross-sectional area throughout ifs length equal 
ai least to the combined cross-secti0nal areas of 
the two smaller legs and rotatable within laid 
cote, said armature being shaped and arranged 
] so that in null position the armature opposes 
the third leg and substantially the entire ad- 
jacent faces oï said two legs, and upon rota- 
tion of said armature, the area of sald armature 
opposing one oï said two legs decreases and 
0 the area oï said armature opposing the other of 
said two legs remains constant, thereby chang- 
ing the reluctance oï the magnetic circuit 
terconnectin said radial legs to produce a signal 
voltage responsive in phase and amplitude fo the 
' direction and degree of angular displacement of 
the armature. 
. In a device oî the kind described, a cote 
member havin3 three legs and an armature 
member closely associated therewith, one of said 
o members being movable relative to the other 
member, a primary winding on one of said legs 
and series opposed secondary windings on the 
other pair of said legs, said armature member 
being of permeable material and in null position 
5 opposing sald one leg and opposing the entire ad- 
jacent faces of said pair of legs, and the area 
of said armature member opposing one leg of 
said pair decreasing with relative movement of 
said members to produce a signal in said sec- 
40 ondary windings. 
4. In a device of the kind described, a cote 
member having three legs and an armature 
member associated therewith, one of said mem- 
bers being movab!e relative to the other mem- 
45 ber, a primary winding on one of said legs and 
series opposed secondary windings on the other 
pair of said legs, said armature member being 
of permeable materiat and being shaped and 
arranged to oppose said legs in null position and 
50 upon relative movement of said members, the 
area of said armature member opposing one Ie 
of said pair decreasing and the area oï said 
armature member opposing the other leg of said 
pair remaining constant, whereby a signal is in- 
55 duced in said secondary windings. 
5. In a device of the kind described, a cote 
member having three legs and an armature 
member closely associated therewith, one of said 
rnembers being movsble relative fo the other 
60 member, a primary winding on one of said Iegs 
and series opposed secondary windings on the 
other pair of said legs, said armature member 
being of permeable materia! and being shaped 
and arranged so that in null position the arma- 
5 ture opposes said one leg and substantially the 
entire adjacent faces of said pair of legs and 
upon relative movement of said members, the 
a.rea of said armature member opposing one leg 
of said pair decreases, and the area of said arma- 
ï0 ture member opposing the other leg of said pair 
remains constant, whereupon a signal is induced 
in said secondary windings as a linear function 
of the relative movement of the members by 
cha.nging the reluctance of the magnetic circuits 
75 interconnecting said legs. 
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6. In a device of the kind described, a cote 
member having three legs and an armature 
membèr associated therewith, one of said mem- 
bers being movable relative te the other member, 
two of said legs being of substantially the saine 
cross-sectional area and smaller than the cross- 
sectional area of the third leg, a primary wind- 
ing on said third leg and series opposed second- 
ary windings on said two legs, said armature 
membeï being of permeable material and in null 
position opposing the entire adjacent faces of 
said two legs and opposing said third leg and 
the area of said armature rnember opposing one 
of said two legs decreasing with relative more- 
ment of said members fo produce a signal in said 
secondary windings. 
ï. A pick-off comprising an annular magnetic 
core, three inwardly extending radial legs on said 
core, a primary winding on one of said legs and 
series opposed secondary windings on the other 
pair of said legs, an armature of permeable ma- 
terial rotatable within said core and in null posi- 
tion opposing said one leg and opposing the 
entire adjacent faces of said pair of legs, and 
the area of said armature member opposing one 
leg of said pair decreasing with relative more- 
ment of said members fo produce a signal in said 
secondary winding. 
8. In a device of the kind described, an an- 
nular magnetic cote member having three radi- 
ally extending legs and an armature member 
closely associated therewith, one of said members 
being rotatable relative fo the other member, a 
primary winding on one of said legs and series 
opposed secondary windings on the other pair 
of said legs, said armature being of permeable 
material and being shaped and arranged so that 
in null position the armature opposes said one 
leg and substantially the entire adjacent faces 
of said pair of legs, and upon relative rotation 
of said membeïs, the area of said armature mem- 

ber opposing one leg of said pah" decreases, and 
the area of said armature member opposing the 
other leg of said pair remains constant, where- 
by a signal is induced in said secondary windings. 
5 9. In a device of the kind described, a cote 
member having three legs and an armature 
member closely associated therewith, one of said 
members being movable relative te the other 
member, a primary winding on ene of said legs 
I0 and series oPposed secondary windings on the 
other pair of said legs, said armature member 
being of permeab]e material and being shaped 
and arranged se that in null position, the arma- 
ture opposes said one leg and substantially the 
15 entire adjacent faces of said Pair of legs and 
upon relative movement of said members, the 
area oï said armature member opposin one leg 
of said pair decreases, and the area of said arma- 
ture member opposing the other leg of said pair 
 2o re.nains constant, whereupon a signal is induced 
in said secondary windings, the effective cross- 
sectional area of said one leg and of the arma- 
ture each being equal ai least te the combined 
effective cross-sectional areas of said pair of legs. 
25 VEI%NON 1. KIMBAI. 
IOBEIT T. lVIAIOIANY. 
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